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TITLE: Composition comprising soy protein, dietary fibres and a phytoestrogen 
compound and use thereof in the prevention and/or treatment of pulmonary diseases. 

FIELD OF THE INVENTION 

The present invention relates to soy protein, phytoestrogens and dietary fibres and 
5 compositions thereof suitable for preventing, alleviating and/or treating pulmonary 
diseases. The compositions are particularly useful in treating e.g. chronic obstructive 
pulmonary disease (COPD), inflammation of the airways, asthma, bronchoconstriction, 
bronchitis, and small airways disease. The present invention also relates to the use of 
these compositions as a medicament and/or in the manufacture of a medicament for 
10 treating a subject suffering from a pulmonary disease, more particularly chronic 
obstructive pulmonary disease (COPD), inflammation of the airways, asthma, 
bronchoconstriction, bronchitis, and/or small airways disease. The present invention 
also concerns use of a composition according to the present invention in the 
prevention and/or treatment of said diseases and disorders. In addition, the present 
1 5 invention also provides methods for preventing and/or treating and/or prophylactically 
treating and/or alleviating by therapy said diseases and disorders. 

BACKGROUND OF THE INVENTION 

The airways of the human and animal body consist of a series of tubes and passages 
that include the throat, the larynx and the trachea. In the chest cavity the trachea 
20 divides into the right and left bronchi, or bronchial tubes, that enter the lungs. The 
branches of the bronchi subsequently become more narrow and form tubes, the 
bronchioles, that divide into even more narrow tubes, the alveolar ducts. The end of 
each alveolar duct forms a cluster of thinly walled sacs termed the alveoli. 

25 Pulmonary diseases are diseases generally affecting the lungs. The airways and the 
lungs are subject to many disease causing and/or disease stimulating factors such as 
e.g. inhaled pathogens like bacteria and viruses, allergens and toxic substances such 
as cigarette smoke or air pollutants. Such factors generate disorders with symptoms 
like e.g. difficulty in breathing, chest pains, coughing, and wheezing. 

30 

Several terms have been used to describe a group of conditions now generally 
recognized as leading to a limitation or obstruction of the flow of air in the airways and 
in the lungs. Obstructive pulmonary disease (OPD) and chronic obstructive pulmonary 
disease (COPD) are clinical terms describing diseases characterized by an obstruction 
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or limitation of airflow during expiration. For COPD the obstruction or limitation is 
persistent. The terms represent a clinical rather than a pathological diagnosis and 
relate to diseases such as e.g. inflammation of the airways, asthma, bronchitis, and 
small airways diseases. However, the nomenclature in the field of obstructive 
5 pulmonary diseases is complex and sometimes confusing in spite of many attempts to 
define conditions such as asthma and bronchitis. 

It is widely recognized that COPD is not a disease entity, but rather a complex of 
conditions characterized by airflow limitation or obstruction. The limitation or 

10 obstruction may be variable over short periods of time and reversible, even though an 
underlying irreversible trait may persist. Unless treated, the disease is likely to 
progress and lead to a seriously reduced airflow limitation. This reduction is usually, 
but not always, persistent and typically shows a more rapid progressive deterioration 
with age than normal. Clinical studies of acute exacerbations of obstructive pulmonary 

15 diseases are difficult because of i) the heterogeneous nature of COPD, ii) diffuse 
- symptoms that can vary spontaneously, and iii) difficulties in defining a clinical 
response both in the short term and in the long run. Also, the role of e.g. bacterial 
infections and the subsequent use of antibiotics in connection with pulmonary 
diseases is controversial, and much evidence shows that although bacterial infections 

20 have a significant role in acute exacerbation, the role of said infections in the 
progression of obstructive pulmonary diseases is less certain. 

Accordingly, any of the above-mentioned conditions - whether transient or chronic - 
may result in an airflow limitation or obstruction and may therefore be potentially 
25 associated with obstructive pulmonary diseases. The conditions may, however, also 
be present anatomically without generating an impairment of pulmonary function that 
is sufficient to qualify for the definition OPD or COPD. 

An obstruction of the airways is measured by FEVt as forced expiratory volume in the 
30 first second of expiration. Lung function measured as the FEN^ increases into young 
adulthood and then it starts to decrease. In normal non-smokers, the rate of decline in 
FEVi is about 20 ml per year, i.e. about 1 litre over a 50-year period. A much more 
rapid decline is observed in smokers. On average, the decline is twice that of normal 
non-smokers. However, in about 15% of all smokers, lung function declines at a rate 
35 much more rapid than the decline observed in the average smoker. Consequently, 
airways diseases are strongly influenced by individual rates of decline in FEVi. 
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Asthma has traditionally been regarded as a respiratory disease of acute airway 
obstruction, and research as well as therapeutic attention has focused principally on 
the mechanisms leading to acute bronchospasrn. One of the conventional therapies 
5 has consisted of bronchodilators to regulate airway smooth muscle contraction. 

However, current state of the art asthma therapy does have side effects, mostly due to 
undesirable effects from the inhalation steroids used. 

A wide range of pharmaceuticals have been developed by the pharmaceutical industry 
10 and evaluated in clinical trials. Although being capable of inhibiting mast cell-mediated 
acute allergic bronchoconstriction, none of these pharmaceuticals are suitable for use 
in a prophylactical treatment or maintenance treatment of asthma. Medicaments such 
as P2 agonists have been introduced in order to treat airways diseases and in 
particular asthma. (3 2 agonists inhibit the release of histamine into the circulation of 
15 asthmatics undergoing an allergen provocation. This pharmacological property may 
contribute to the weli-recognized ability of agonists to inhibit allergen-induced 
bronchoconstriction. However, while agonists are exceptional mast cell stabilizing 
agents, sole therapy with these agents may actually enhance hyperresponsiveness of 
airways to exogenous stimuli such as inhaled histamine, most likely due to a minimal 
20 effect on airway inflammation. 

Widespread use of agonists have lead to a criticism based on a hypothesis 
involving the so-called "asthma paradox". According to the hypothesis, p 2 agonists 
have undesirable effects on the normal role of mast cell degranuiation as an 
25 endogenous anti-inflammatory mechanism to prevent antigens from entering the lower 
airways and limit the extent of the subsequent repair process. 

Adlercreutz (Finnish Medical Society, Ann. Med. 29, 95-120 (1997)) has reviewed the 
phytoestrogen classes of lignans and ispflavones and has described their influences 

30 on a range of cellular activities and metabolic events. It is stated that despite an 

abundant literature at this early stage of dietary phytoestrogen research, much work is 
needed before any recommendation as to phytoestrogen consumption can be made. 
However, experimental and epidemiological evidence does support the view that these 
compounds do not have any negative effects and that they may form a group of 

35 substances with a great potential in preventive medicine. It is emphasised that at 

present, no definite recommendations can be made as to the dietary amounts needed 
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for disease prevention. No reference is made to a composition comprising a 
combination of soy protein, a high content of a phytoestrogen compound, and dietary 
fibres. 

5 Gooderham (J. Nutr. 126(8), 2000-2006 (1996)) has suggested that although soy 
protein supplementation to a typical Western diet may increase plasma concentrations 
of isoflavones, this may not necessarily be sufficient to counter disease risk factors. 
Increases in serum levels of isoflavones following a soy rich diet were found to be 
quite variable among analysed subjects. This was thought to be due to e.g. the timing 

10 of the soy protein consumption or the composition of the gut flora. The metabolism of 
isoflavones in the gut is variable among individuals and remains to be elucidated. It is 
stressed that the isoflavones in human plasma predominantly exist in the inactive 
glucurpnide conjugated form, and only a small amount such as approx. 10 percent 
exists in the active free and sulphate conjugated forms. No reference is made to a 

15 composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

Hendrich (J. Nutr. 124(9 Suppl.), 1789S-1792S (1994)) has reported that isoflavones 
may be of great potential benefit to human health maintenance and that isoflavones 

20 may be health-protective in amounts potentially available from a human diet containing 
daily soy foods. The food content of isoflavones is in the range of from 0.1 to 1 mg/g in 
soy foods. Several factors such as variety of soybean, processing and the addition of 
other ingredients to the food influence isoflavone contents of foods. It is stated that 
human intestinal bacteria can destroy ingested isoflavones to a great extent and that 

25 this may be why only .15 to 20 percent of isoflavones are reported to be recoverable in 
intact form from the urine and faeces. It is emphasised that much work remains to 
determine the relation between concentration of isoflavones in human urine and 
plasma and the biological effects of the isoflavones. It is noted that although more 
health-related animal data need to be obtained, the time is approaching when long- 

30 term human feeding trials of purified isoflavones and foods containing isoflavones to 
examine health-related outcomes may be warranted. No reference is made to a 
composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

35 Knight (Maturitas 22, 167-175 (1995)) provides a synopsis of the literature relating 
principally to the clinical effects of phytoestrogens on the diseases associated with 
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ageing. It is concluded that isoflavones represent a large and exciting group of 
compounds with potential benefits to many diseases. No reference is made to a 
composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

5 

Knight (Obstet. Gynecol. 27, 897-904 (1996)) has reviewed the sources, metabolism, 
potencies, and clinical effects of phytoestrogens on humans. The review suggests that 
phytoestrogens are among the dietary factors affording protection against heart 
disease in vegetarians. Based on epidemiologic and cell line studies, it is emphasised 

10 that intervention studies are now an appropriate consideration to assess the clinical 
effects of phytoestrogens because of the potentially important health benefits 
associated with the consumption of foods containing these compounds. It is concluded 
that clinical applications for phytoestrogens are still in their infancy. No reference is 
made to a composition comprising a combination of soy protein, a high content of a 

1 5 phytoestrogen compound, and dietary fibres. 

Reinii (Nutr. Cancer 2S. 123-148 (1996)) has reviewed the literature for quantitative 
data on the levels of known phytoestrogens (daidzein, genistein, coumestrol, 
formononetin and biochanin A) in food plants. It is reported that the isoflavones 

20 daidzein and genistein may exist in four related chemical structures, i.e. an aglycone 
structure (daidzein and genistein), a 7-O-giucoside structure (daidzin and genistin), a 
6*-0-acetylglucoside structure (6'-0-acetyldaidzin and 6'-0-acetylgenistin), and a 6-0- 
malonylglucoside structure (6-O-malonyldaidzin and fr-O-malonylgenistin). The . 
conjugates (7-O-glucosides, 6 -O-acetylglucosides, and 6'-0-malonylglucosides) are 

25 transformed to aglycones, which are sometimes called free isoflavones, through 
hydrolysis in the intestinal tract by p-glucosidase enzymes of gut bacteria. Acid 
hydrolysis in the stomach may also contribute to the formation of free isoflavones. It is 
unclear how readily conjugates undergo intestinal hydrolysis and subsequent 
absorption. It is stressed that isoflavones are metabolised differently by different 

30 animals and humans. No reference is made to a composition comprising a 

combination of soy protein, a high content of a phytoestrogen compound, and dietary 
fibres. 

WO 95/10512 relates to a process for producing an aglucone isoflavone enriched 
35 vegetable protein whey and discloses in one embodiment a whey having a dry basis 
genistein content of about 2.6 to about 8.7 mg/gram and a dry basis daidzein content 
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of about 2.5 to about 6.0 mg/gram. No reference is made to a treatment of a 
pulmonary disease by using a composition comprising a combination of soy protein, a 
high content of a phytoestrogen compound, and dietary fibres. No reference is made 
to a composition comprising a combination of soy protein, a high content of a 
5 phytoestrogen compound, and dietary fibres. 

WO 95/10529 relates to a process for producing an aglucone isoflavone enriched 
protein concentrate and discloses in one embodiment a concentrate having on a dry 
basis a genistein content of about 1.0 to about 2.0 mg/gram and a daidzein content of 
10 about 0.7 to about 1.5 mg/gram. No reference is made to a treatment of a pulmonary 
disease by using a composition comprising a combination of soy protein, a high 
content of a phytoestrogen compound and dietary fibres. No reference is made to a 
composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

15 

WO 95/10530 relates to a process for producing an aqueous extract comprising 
protein and glucone isoflavones and discloses in one embodiment a vegetable protein 
isolate having a dry basis genistein content of about 1.5 to about 3.5 mg/gram and a 
dry basis daidzein content of about 1.0 to about 3.0 mg/gram. No reference is made to 
20 a treatment of a pulmonary disease by using a composition comprising a combination 
of soy protein, a high content of a phytoestrogen compound, and dietary fibres. No 
. reference is made to a composition comprising a combination of soy protein, a high 
content of a phytoestrogen compound, and dietary fibres. 

25 WO 97/31546 discloses data from total replacement programmes (for 6 weeks) in 
weight reduction studies conducted at Karolinska Hospital in Sweden. It is shown that 
products with isolated soy protein and soy cotyledon fibres reduce serum triglyceride 
levels by a maximum of 44 percent and cholesterol levels by a maximum of 33 percent 
for a patient population a with mean initial cholesterol content of 6.25 mmol/l. No 

30 reference is made to a treatment of a pulmonary disease by using a composition 

comprising a combination of soy protein, a high content of a phytoestrogen compound, 
and dietary fibres. No reference is made to a composition comprising a combination of 
soy protein, a high content of a phytoestrogen compound, and dietary fibres. 

35 WO 97/37547 discloses an isoflavone-enriched soy protein product having a protein 
content greater than 60 percent of total dry matter, a total dietary fibre content of less 
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than 4 percent of total dry matter, a sucrose content greater than 10 percent of total 
dry matter, a total content of sulphur-containing amino acids greater than 2.2 percent 
of the total amino acid content, a stachyose content of less than 1.5 percent of total 
dry matter, and a total isoflavone content greater than 2.5 mg/gram, equivalent to 0.25 
5 percent. The use of soy cotyledon fibres is not anticipated and the claimed invention is 
for use as an ingredient in the production if an edible product and not in a treatment of 
pulmonary diseases. Also, the product differs from the present invention by comprising 
total dietary fibre in an amount of less than 4 percent of total dry matter, by containing 
an unusually low amount of stachyose and a high amount of sulphur-containing amino. 
10 acids. No reference is made to a treatment of a pulmonary disease by using a 
composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

US 5,320,949 discloses a process for producing an aglucone isoflavone enriched fibre 
15 from a vegetable protein material in the form of a slurry and discloses in one 

embodiment an aglucone enriched fibre product directly obtainable from said process 
and having a genistein content of about 1.0 and 2.0 mg/gram and a daidzein content 
of about 0.7 to 1 .7 mg/gram. No reference is made to a treatment of a pulmonary 
disease by using a composition comprising a combination of soy protein, a high 
20 content of a phytoestrogen compound, and dietary fibres. No reference is made to a 
composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. No reference is made to a composition 
comprising soy cotyledon fibres and a phytoestrogen compound. 

25 US 5,352,384 discloses an aglucone enriched fibre product having a genistein content 
of about 1.0 and 2.0 mg/gram and a daidzein content of about 0.7 to 1 .7 mg/gram. No 
reference is made to a treatment of a pulmonary disease by using a composition 
comprising a combination of soy protein, a high content of a phytoestrogen compound, 
and dietary fibres. No reference is made to a composition comprising a combination of 

30 soy protein, a high content of a phytoestrogen compound, and dietary fibres. 

EP 827 698 A2 and EP 827 698 A3 disclose a process for producing an aglucone 
isoflavone enriched extract from a vegetable material containing isoflavone conjugates 
and protein. No reference is made to a treatment of a pulmonary disease by using a 
35 composition comprising a combination of soy protein, a high content of a 

phytoestrogen compound and dietary fibres. No reference is made to a composition 



WO 00/30664 



8 



PCT/IB99/01997 



comprising a combination of soy protein, a high content of a phytoestrogen compound, 
and dietary fibres. 

An abstract presented at the American Heart Association's 38 th Annual Conference on 
Cardiovascular Disease Epidemiology and Prevention held in March 1998 disclosed a 
diet supplemented with 25 grams of soy protein containing 4 mg, 25 mg, 42 mg, and 
58 mg of isoflavone, respectively. No reference is made to a treatment of a pulmonary 
disease by using a composition comprising a combination of soy protein, a high 
content of a phytoestrogen compound and dietary fibres. No reference is made to a 
composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

SUMMARY OF THE INVENTION 

The present invention provides a nutritional composition having a fixed, high amount of 
a phytoestrogen compound such as e.g. naturally occurring isoflavones. More 
particularly the present invention provides a nutritional composition of soybean 
extractable ingredients having a high, fixed amount of a phytoestrogen compound 
such as e.g. naturally occurring isoflavones. 

The present invention represents a new approach to treatment of pulmonary diseases 
and provides a nutritional composition comprising a) soy protein, preferably isolated 
soy protein, b) a high, fixed content of a plant hormone in the form of a phytoestrogen 
compound, such as e.g. naturally occurring isoflavones, and c) dietary fibres, 
preferably soybean fibres, more preferably soybean fibres manufactured from the 
cotyledon of soybeans hereinafter referred to as soy cotyledon fibres. 

The present invention is useful in the prevention and/or effective treatment of 
pulmonary diseases such as e.g. airway inflammation, asthma, bronchitis and small 
airways diseases, in particular asthma including chronic asthma such as e.g. asthma 
characterised by a chronic inflammatory condition. The present invention is believed to 
be capable of increasing FEVi of a subject, measured by forced expiratory volume in 
the first second of expiration, as well as being capable of treating, alleviating and/or 
eliminating in particular i) inflammation of the airways, ii) mucus hypersecretion, and iii) 
bronchoconstriction. A composition according to the present invention may be 
comprised in a micronutrient as defined herein below. 
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Phytoestrogen compounds are naturally occurring plant hormones showing a 
structural similarity to 170-estradiol. Phytoestrogens consist of a number of classes 
including isoflavones, coumestans, lignans and resorcylic acid lactones. The class of 
isoflavones consists of among others genistein, daidzein, equol, glycitein, biochanin A, 

5 formononetin, and O-desmethylangolesin. The isoflavones genistein and daidzein are 
found almost uniquely in soybeans. When present in the plant the isoflavones are 
mainly in a glucoside form, i.e. attached to a sugar molecule. Isoflavones in this 
glucoside form can be deconjugated to yield isoflavones in a so-called aglycone form, 
which is the biologically more active form of isoflavones and which is absorbed faster 

10 and to a greater extent in the human gut than isoflavones in the glucoside form. In vitro 
studies have examined the relative estrogenic effect exerted by various 
phytoestrogens including isoflavones. The resulting potencies as compared to 
estradiol (having a relative potency of 100), have been reported by Knight (Maturitas 
22, 167-175 (1995)) for among others genistein (0.084) and daidzein (0.013). 

15 However, the results also showed that the estrogen receptor complexes formed by 
estradiol and isoflavones such as genistein and daidzein are functionally equivalent. 
The comparative dissociation constant of genistein for the estrogen receptor, as 
determined in competitive binding assays, was found to be from 100 to 10.000 times 
higher than that of estradiol. 

20 

The term "naturally occurring" substance as used in the present specification and the 
appended claims refers to a substance originally isolated from a natural source, such 
as an animal or a plant, for example a soy plant, or modified forms of such a sub- 
stance. The naturally occurring substance for use in a composition according to the 
25 present invention may be included in the composition as part of the natural source or 
in any type of extract, isolate or the like thereof, or it may have been isolated from a 
plant source or synthesized biologically, microbiologically, or chemically or by any 
other means. 

30 Accordingly, in one aspect the present invention provides a composition comprising 

(a) a soy protein source, selected from isolated soy protein, soy protein 
concentrate, or soy flour, said soy protein source providing an amount of soy 
protein, which is at least 45 weight percent of the total protein content of the 
35 composition, said total protein content providing at least 15 percent of the total 

energy content of the composition, 
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(b) at least one phytoestrogen compound in an amount of more than 0.10 
weight percent of the soy protein content of the composition, and 

5 (c) dietary fibres in an amount of more than 4 weight percent of the total weight 

of the composition on a dry basis. 

In a more preferred aspect the present invention provides a composition comprising 

10 (a) isolated soy protein in an amount of at least 50 weight percent of the total 

protein content of the composition, said total protein content providing at least 
1 5 percent of the total energy content of the composition, 

(b) at least one phytoestrogen compound in an amount of more than 0.10 
15 weight percent of the soy protein content of the composition, and 

(c) soybean fibres in an amount of more than 4 weight percent of the total 
weight of the composition on a dry basis. 

20 In a most preferred aspect the present invention provides a composition comprising 

(a) isolated soy protein in an amount of at least 50 weight percent of the total 
protein content of the composition, said total protein content providing at least 
1 5 percent of the total energy content of the composition, 



25 



(b) at least one phytoestrogen compound in an amount of more than 0.10 
weight percent of the soy protein content of the composition, and 



(c) soy cotyledon fibres in an amount of more than 4 weight percent of the total 
30 weight of the composition on a dry basis. 

Phytoestrogen compounds according to the present invention are defined as naturally 
occurring plant substances, said substances being either structurally or functionally 
similar to 17p-estradiol or generating estrogenic effects. Phytoestrogens consist of a 
35 number of classes including isoflavones, coumestans, lignans and resorcylic acid 
lactones. Examples of isoflavones according to the present invention are genistein, 
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daidzein, equol, glycitein, biochanin A, formononetin, and O-desmethylangolesin. The 
phytoestrogen compounds of a composition according to the present invention are 
preferably isoflavones, more preferably genistein, daidzein, glycitein and/or equol yet 
more preferably genistein and/or daidzein and even more preferably genistein. 
5 Genistein and daidzein are found almost uniquely in soybeans. A preferred 

composition according to the present invention may accordingly comprise a single 
isoflavone, such as genistein, daidzein, glycitein or equol, or it may comprise at least 
one isoflavone selected from the group consisting of at least genistein, daidzein, 
glycitein and equol. 

10 

In one embodiment the present invention provides a composition according to the 
present invention for use as a medicament. The use of a composition according to the 
present invention in the manufacture of a medicament for treating a subject suffering 
from pulmonary diseases represents another embodiment of the present invention. 
15 Such a medicament may be effective in preventing and/or treating a pulmonary 

disease such as e.g. a disease selected from the group consisting of inflammation of 
the airways, bronchoconstriction, bronchitis, asthma, and small airways diseases. 

The present invention also provides a method of preventing, alleviating and/or treating 
20 by therapy a pulmonary disease in a human or animal body, said method comprising 
administration of a composition according to the present invention in an amount 
effective in treating, alleviating and/or preventing inflammation of the airways and/or 
bronchoconstriction and/or bronchitis and/or asthma and/or small airways diseases. 

25 According to another embodiment the present invention provides a method of 

preventing, alleviating and/or treating by therapy a pulmonary disease in a human or 
animal body, said method comprising administration of a composition according to the 
present invention in an amount effective in reducing and/or eliminating mucus 
hypersecretion and/or dyspnea of a subject and/or increasing FEV, as measured by 

30 forced expiratory volume in the first second of expiration. 

Obstructive pulmonary disease (OPD) including chronic obstructive pulmonary disease 
(COPD) as used herein is defined as a condition comprising subjects with airways 
limitations or obstructions or subjects with a mucus hypersecretory condition including 
35 chronic mucus hypersecretion, i.e. subjects with asthma including chronic asthma and 
subjects with bronchitis including chronic bronchitis. However, a clear distinction 
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between e.g. bronchial asthma and chronic bronchitis can be difficult and sometimes 
impossible to make, and a sharp distinction between COPD and OPD is therefore not 
always possible. 

5 Mucus hypersecretion and a limited or obstructed airflow are two major characteristics 
of COPD. According to one presently preferred theory, mucus hypersecretion is an 
initial mechanism that leads to recurrent respiratory infections, that in turn generates a 
destruction of the airways and promotes a development of pulmonary parenchyma and 
airflow obstruction. At least two separate conditions, i) mucus hypersecretion and ii) 

10 dyspnea, are identifiable due to an obstructive or limited lung function. Chronic mucus 
hypersecretion and obstructive airflow are not necessarily related, since an individual 
may have a hypersecretory disorder only, or an obstructive disorder only, or both a 
hypersecretory and an obstructive disorder. Chronic mucus hypersecretion is 
associated with an impaired mucociliary clearance and may therefore predispose to 

15 lung cancer by causing a prolonged contact between potential carcinogens with the 
bronchial epithelium. Accordingly, a composition according to the present invention 
may be effective in treating and/or alleviating mucus hypersecretion and dyspnea in a 
subject. 

20 Asthma as used herein is defined as a respiratory disease in which spasm and 
constriction of the bronchial passages and swelling of their mucous lining cause 
obstruction of breathing, often, but not exclusively, due to allergy. One mechanism for 
expiratory airflow limitation in asthma is a smooth muscle contraction leading to a 
narrowing of the airway lumen. Asthma is frequently divided clinically into extrinsic and 

25 intrinsic asthma, separating asthma triggered by environmental allergens from that in 
which atopy does not appear to play a major role. Consequently, a composition 
according to the present invention may be effective in preventing, treating and/or 
alleviating smooth muscle contraction. 

30 In asthma the airways are occluded by tenacious plugs of exudate and mucus, and 
there occurs a fragility of airway surface epithelium, thickening of the reticular layer 
beneath the epithelial basal lamina, bronchial vessel congestion and edema. An 
increased inflammatory infiltrate comprising "activated" lymphocytes and eosinophils, 
and an enlargement of bronchial smooth muscle, particularly in medium-sized bronchi, 

35 is also observed. Asthma comprises at least extrinsic (atopic or allergic) and intrinsic 
(non-atopic) divisions, each of which present clinically in a variety of ways. A 
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composition according to the present invention may be effective in preventing and/or 
alleviating the formation of tenacious plugs of exudate and mucus, effective in 
preventing, alleviating or treating a fragility of airway surface epithelium subsequently 
generated by mucus secretion, effective in preventing, reducing or eliminating any 
5 thickening of the reticular layer beneath the epithelial basal lamina, and effective in 
preventing, alleviating or treating bronchial vessel congestion and/or edema. 

Asthma may in some cases be regarded as a chronic inflammatory disease. Since the 
term chronic asthmatic bronchitis has no clearly defined pathologic equivalent, patients 
10 having a chronic productive cough normally associated with chronic bronchitis, as well 
as bronchospasms, at the same time as having an airflow obstruction, will be regarded 
as suffering from both chronic bronchitis as well as small airways disease (chronic 
obstructive bronchitis) and asthma, since the pathology presumably would be that of 
those conditions. 

15 

A composition according to the present invention may be effective in preventing, 
alleviating and/or curing inflammation of the airways, whether transient or chronic. 
Airway inflammation is thought to be an important contributor to asthma, and airway 
inflammation may well be present even in the absence of severe symptoms of asthma. 
20 In one particularly preferred aspect the present invention provides a treatment and/or 
alleviation of an inflammation of the airways by means of an anti-oxidative effect 
exerted by a composition according to the present invention. The anti-oxidative effect 
is exerted in particular by naturally occurring isoflavones forming part of a composition 
according to the present invention. 

25 

A composition according to the present invention may be effective in increasing FEV,, 
as measured by forced expiratory volume in the first second of expiration, said effect 
being exerted by the binding of a component of the composition, particularly a 
naturally occurring isoflavone, to a beta-2-receptor or a receptor belonging to the class 
30 of beta-2-receptors. Beta-2-receptors are present on many different types of cells 
including cells in airways and vessels. A composition according to the present 
invention may also be effective in generating a dilatation of the airways in a subject, 
■ preferably a subject suffering from a pulmonary disease. 

35 The occurrence of bronchial inflammation in asthma is, according to one presently 
preferred hypothesis, thought to arise at least in part from an airway response to an 
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antigen in an allergic subject. The response includes immediate pulmonary mast-cell 
activation and initiation of an inflammatory response that develops over hours and is 
important in the later and more persistent development of bronchial obstruction. A 
composition according to the present invention may be effective in treating, alleviating 
5 and/or eliminating several of the causes of airway obstruction that - alone or in 
combination - contributes to bronchial hyperresponsiveness, i.e. the fundamental 
defect in asthma. Importantly, airway inflammation is believed to be a crucial 
component for i) the chronicity of asthma, ii) the intensity of airways 
hyperresponsiveness, and iii) the absence of a complete therapeutic control, when 
10 bronchodilator therapy is used alone. Consequently, a composition according to the 
present invention may be effective in controlling, reducing and/or eliminating edema, 
mucus secretion, and inflammation of the airways resulting at least in part from a 
response to an allergen. 

15 Although the precise pathogenesis of asthma has yet to be discovered, allergic 

reactions and respiratory infections are particularly important. Both are frequent factors 
in asthma and exacerbations. of asthma, and both not only trigger acute asthmatic 
symptoms but may also enhance the degree of airway hyperresponsiveness long after 
the initial stimulus has been removed. Of particular interest has been the airway's 

20 response to an inhaled antigen. Almost all subjects with allergic asthma experience 
immediate bronchospasm following inhalation of an antigen, i.e. acute airway 
obstruction, within 15 min of antigen exposure. In these subjects, antigen inhalation 
initiates not only immediate bronchocontraction, but also the reappearance of airway 
obstruction 4 to 6 hours later, a condition known as late asthmatic reaction or LAR. 

25 The late asthmatic response has a number of features that are characteristic of 

chronic asthma such as e.g. less responsiveness to bronchodilator therapy than the 
isolated acute event, an increased airway responsiveness, and the development of 
bronchial inflammation. Two features of the LAR to antigen inhalation suggest a 
linkage to the pathogenesis of asthma: The presence of bronchial inflammation and 

30 the enhancement of bronchial responsiveness. Consequently, a composition 

according to the present invention may be capable of preventing both immediate 
bronchocontraction as well as a late asthmatic reaction. 

Asthmatic reactions following inhalation of an antigen include an immediate release 
35 from pulmonary mast cells of preformed mediators and a generation of a variety of 
factors needed to initiate an acute allergic airway reaction. Because the airways of 
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patients with asthma are hyperresponsive, the immediate bronchial reaction to mast 
cell bronchospastic mediators is accentuated beyond the pharmacological properties 
of these substances. With cellular activation by antigen and membrane-bound IgE . 
interaction, the mast cell initiates a generation of leukotrienes and prostaglandins. The 
leukotrienes, C 4 , D 4 , E 4 , along with histamine, are undoubtedly involved in the acute 
bronchospastic response because of their airway smooth muscle contractile 
properties. The generation and release by mast cells of chemotaxic factors is 
important for the recruitment of inflammatory cells to the airway and for the 
subsequent development of the late asthmatic response. Accordingly, a composition 
according to the present invention may be capable of effectively reducing or 
eliminating mast cell mediated secretion of mediators such as e.g. heparin, histamine 
and sulphidopeptide leukotrienes C 4 , D 4 , and E 4 . 

Associated with the development of the LAR is a recruitment of inflammatory cells to 
the airway, including neutrophils, macrophages, lymphocytes, eosineophils, 
monocytes, and basophils. With their entry into the airways, and presumable cellular 
activation, airway obstruction reappears. It is thought that components of airway 
obstruction in LAR include bronchospasm, edema, and inflammation. An additional 
consequence of the LAR is an increase in airway hyperresponsiveness; thus, the 
asthmatic process is further perpetuated and positively reinforced. Consequently, a 
composition according to the present invention may be capable of effectively 
controlling in a late asthmatic response the symptoms of bronchospasm, edema, and 
inflammation, and in addition also effectively controlling such as reducing and/or 
eliminating any increase in airway hyperresponsiveness. 

Furthermore, mast cells may according to another presently preferred hypothesis 
produce various cytokines, interleukin 3 (IL-3), interleukin 5 (IL-5), and 
granulocyte/macrophage colony-stimulating factor (GM-CSF), which can perpetuate 
the allergic reaction by further priming inflammatory cells. Consequently, a 
composition according to the present invention may be capable of effectively 
controlling i.e. reducing and/or eliminating the production of various cytokines, 
interleukins such as e.g. interleukin 3 (IL-3) and interleukin 5 (IL-5), and 
granulocyte/macrophage colony-stimulating factor (GM-CSF), and reduce any further 
priming of inflammatory cells during an early and/or late asthmatic response. 

A class of cells termed neutrophils can be found in lavage fluid from an asthmatic 



WO 00/30664 

subject, but the precise role of neotrophils in the generation of a late allergic reaction 
has not yet been established. The neutrophil cell has a potential for generating 
inflammation by releasing e.g. lysosomal enzymes, oxygen metabolites, leukotriene B A 
and by synthesising histamine-releasing factor (HRF). HRF can amplify the allergic 
5 reaction by causing mediator release from a class of cells termed basophils that also 
appear during a late allergic reaction. Consequently, a composition according to the 
present invention may be capable of effectively controlling i.e. reducing and/or 
eliminating a neutrophil production of e.g. lysosomal enzymes, oxygen metabolites, 
leukotriene B 4 and histamine-releasing factor (HRF). 

10 

Evidence also exists for an implication of the group of cells termed eosinophils in an 
asthmatic response. Circulation of eosinophils leads to an increased severity of airway 
obstruction. Eosinophil granular associated proteins, including major basic protein 
(MBP), eosinophil cationic protein, eosinophil-derived neurotoxin, and eosinophil 

15 peroxidase are known to have profound effects on airway and cell function. MBP in 
particular has a number of unique properties accentuating the asthmatic response. 
MBP can directly injure airway epithelium, promote bronchial responsiveness, and 
mediate smooth muscle contraction. MBP further activates the release of mediators 
from mast cells and basophils. Eosinophils may also be involved in initiating tissue 

20 damage associated with various allergic diseases, such as e.g. the epithelial 

desquamation observed in asthmatics. This tissue damage has been suggested to be 
mediated in part via the release of cytotoxic mediators such as major basic protein 
(MBP), eosinophil cationic protein (ECP), and eosinophil peroxidase (EPO). 

25 Eosinophil activation results in the release of a number of important mediators, 
including leukotriene C 4 , which can contract airway smooth muscle, and platelet- 
activating factor (PAF). The release process of PAF has not been fully defined, but if 
secreted, this lipid mediator could contract airway smooth muscle as well as increase 
bronchial responsiveness. Furthermore, PAF is a potent eosinophil chemoattractant 

30 and a functional primer. Accordingly, eosinophils possess properties directly and 
indirectly causing airway obstruction and promoting bronchial hyperresponsiveness. 
Consequently, a composition according to the present invention may be capable of 
effectively controlling i.e. reducing and/or eliminating any increase in the formation of 
eosinophils during an asthmatic response. A composition according to the present 

35 invention may further be effective in controlling the production of eosinophil granular 
associated proteins including major basic protein (MBP), eosinophil cationic protein, 
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eosinophil-derived neurotoxin, and eosinophil peroxidase. In an even further 
embodiment, a composition according to the present invention may be effective in 
controlling i.e. reducing and/or eliminating the release of mediators from mast cells, 
neutrophils, basophils and eosinophils, in particular the release of mediators such as 
5 e.g. leukotriene C 4 and platelet-activating factor (PAF), IL-3, GM-CSF and IL-5. 

To generate airway inflammation after eosinophil recruitment, a number of events 
need to occur such as e.g. eosinophil migration to the lung and eosinophil activation. 
The last event is likely to involve eosinophil adhesion to endothelium and, eventually, 
10 airway epithelium. Accordingly, a composition according to the present invention may 
be effective in preventing eosinophil participation in the bronchial responsiveness 
process by inhibiting eosinophil adhesion to endothelium and epithelium. 

Mast cells may also release compounds such as heparin and related proteoglycans, 
15 but the release of such mediators have so far not received much attention from allergy 
researchers. These highly anionic molecules are normally only associated with the 
binding histamine within mast cell granules. These molecules may act as natural 
antiinflammatory molecules and, thus, have a far greater role in the pathogenesis of 
allergic diseases. Accordingly, a composition according to the present invention may 
20 be effective in promoting the release of potentially antiinflammatory molecules such as 
e.g. heparin and related proteoglycans. Also, it has been reported that another cationic 
protein, platelet factor 4 (PF4), is a chemotaxic agent for human eosinophils and is a 
molecule well recognized for its ability to bind heparin. It is therefore plausible that 
endogenous heparin could be released to limit both the extent of eosinophil 
25 recruitment into sites of allergic inflammation as well as the extent of tissue damage 
induced by cationic proteins. Lymphocytes are also likely to be involved in the 
pathogenesis of allergic asthma. Recent studies have suggested that heparin acts as 
an immunomodulator inhibiting lymphocyte activation and trafficking and, like 
glucocorticosteroids, can also inhibit delayed hypersensitivity responses. 

30 

Further evidence of asthma being a chronic inflammatory disease is provided by the 
observation that an exposure to an allergen that results in tissue damage is likely to 
lead to a repair of the damage. Evidence of this repair process can most likely be seen 
in the asthmatic lung, where a thickened basement membrane is believed to be 
35 related to subepithelial fibrosis, the presence of myofibroblasts, and collagen 

deposition. Also, asthma is further characterized by a thickened smooth muscle layer. 
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The above-mentioned changes appear very early in the disease and are not 
constricted to patients with chronic asthma. Furthermore, even following chronic 
treatment with inhaled glucocorticosteroids for periods of up 1 0 years, the thickness of 
the basement membrane is not reduced, although such therapy reduces the number of 
5 inflammatory cells present in the biopsies and the extent of the epithelial damage. 
Such clinical observations suggest that once these anatomic changes have appeared 
they may not be readily reversible, even with the most aggressive therapy currently 
available. Thus, it is plausible that once established, such anatomic changes may 
underlie the irreversible component of the disease, and by altering the geometry of the 

1 0 airway wall, these changes may contribute to the persistent airways 

hyperresponsiveness that does not respond to treatment. Accordingly, a composition 
according to the present invention may, in one particularly preferred embodiment, be 
capable of effectively preventing and/or alleviating the formation of a thickened 
basement membrane or a smooth muscle layer, subepithelial fibrosis, the presence of 

1 5 myofibroblasts, and a deposition of collagen. 

Bronchitis as used herein is defined as an acute or chronic inflammation of any part of 
the bronchi and bronchial tubes. The bronchi are large delicate tubes in the lungs that 
are attached to the trachea and carry air to smaller tubes in the lungs. In bronchitis, 

20 including chronic bronchitis, there is mucous hypersecretion, an enlargement of 

tracheobronchial submucosal glands, and a disproportionate increase of mucous acini. 
Acute bronchitis is often characterized by fever, chest pain, severe coughing, and 
secretion of mucous material coughed up from the respiratory tract Acute bronchitis 
affects the branches of the bronchi and may develop into bronchial or lobular 

25 pneumonia. Chronic bronchitis may result from repeated attacks of acute bronchitis. 
Consequently, a composition according to the present invention may be effective in 
controlling mucous hypersecretion, preventing, alleviating or treating an enlargement 
of tracheobronchial submucosal glands, and reduce and/or eliminate a 
disproportionate increase of mucous acini. The pathologic equivalent to chronic 

30 bronchitis is a non-specific series of changes in the bronchial wall generally 
characterized by an increase in the size and number of mucous glands and an 
increased number of goblet cells in the epithelium. When progressing into a chronic 
condition, bronchitis is a serious and incurable disorder. Consequently, a composition 
according to the present invention may be effective in controlling a series of changes 

35 in the bronchial wall generally characterized by an increase in the size and number of 
mucous glands and an increase in the number of goblet cells. A composition according 
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to the present invention may also be capable of reducing and/or eliminating any mucos 
production including an increased mucos production. 

Bronchial infections usually remain confined to the mucosa, and some resolve 
5 spontaneously without the need for treatment. Chronic bronchitis affects both the large 
and small airways. In the large airways, hypertrophy and hyperplasia of glandular 
structures and goblet cell metaplasia are prominent features of the condition. In the 
small airways, peribronchiolar fibrosis and airway narrowing may be prominent 
features. In chronic bronchitis hypertrophy of glandular structures and goblet cell 
10 metaplasia in the proximal airways likely contribute to an increased mucus production, 
the expectoration of which is one defining characteristic of chronic bronchitis. 
Consequently, a composition according to the present invention may be effective in 
preventing an airflow limitation in a subject prone to contracting bronchitis and/or to 
alleviate any airflow limitation or obstruction already present in said subject. 
15 Particularly, a composition according to the present invention may be effective in 
controlling hypertrophy and hyperplasia of glandular structures and goblet cell 
metaplasia, as well as peribronchiolar fibrosis and a narrowing of the small airways. 

Bronchitis may be caused by a number of factors including viral and/or bacterial 
20 infection, environmental pollutants including cigarette smoke, and allergy. These 
factors may occur together or separately. A viral infection may e.g. predispose an 
individual to a subsequent bacterial infection. Bronchial infections occur in patients 
with abnormal airways who have reduced host defences. The three major bacterial 
pathogens isolated during bronchial infections are non-typabie Haemophlus 
25 influenzae, moraxella catarrhalis, and Streptococcus pneumoniae. A composition 
according to the present invention may especially be effective in preventing viral 
and/or bacterial infection in a subject by e.g. increasing the host defences of said 
subject. 

30 The term small airways as used herein is defined as small bronchi and bronchioles 
that contain no cartilage, glands or alveoli in their walls and measure 2 mm or less in 
internal diameter. The term small airways disease is used for a group of non-specific 
histological changes of peripheral airways found in individuals with a limited or 
obstructed airflow, including individuals having features such as mucus plugging, 

35 chronic inflammation, and muscular enlargement of small airway walls. Small airways 
disease is present in some patients with the clinical picture of chronic bronchitis. 
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Consequently, a composition according to the present invention may be effective in 
treating, including prophylactically treating, alleviating and/or preventing a limited or 
obstructed flow of air through the small airways. 

5 In small or peripheral airways disease, there is inflammation of bronchioli and mucous 
metaplasia and hyperplasia, increased intraluminal mucus and increased wall muscle. 
Consequently, a composition according to the present invention may be effective in 
controlling inflammation of the bronchioli and mucous metaplasia and hyperplasia, and 
effective in reducing and/or eliminating any increased intraluminal mucus formation 

10 and/or any increased wall muscle development. 

DETAILED DESCRIPTION OF THE INVENTION 

A composition according to the present invention comprises a novel combination of 
soy protein, preferably isolated soy protein, a phytoestrogen compound, preferably 
naturally occurring isoflavones, and dietary fibres, preferably soybean fibres, more 
1 5 preferably soy cotyledon fibres. 

The soy protein can be provided by isolated soy protein, soy protein concentrate, soy 
flour or the like or any combination thereof. Isolated soy protein is preferred. 

20 Isolated soy protein is the major proteinacious fraction of soybeans. It is prepared from 
high quality, dehulled, defatted soybeans by removing a preponderance of the non- 
protein components and the isolated soy protein fraction shall contain not less than 90 
percent protein (N x 6.25) on a moisture free basis. The preparation takes place 
through a series of steps in which the soybean protein portion is separated from the 

25 rest of the soybean. The removal of carbohydrate results in a product, which is 

essentially bland in flavour and therefore particularly useful in a nutritional composition 
for humans. 

Soy protein concentrates are made by removing most of the oil and water-soluble non- 
30 protein constituents from defatted and dehulled soybeans. In the present context a soy 
protein concentrate shall preferably contain at least 65 percent protein on a moisture- 
free basis. 

The soy protein can also be provided by soy flour, which can be full-fat or defatted soy 
35 flour. Full-fat soy flour comes from whole, dehulled soybeans that have been ground 
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into a fine powder and, as the name implies, still contains the fat naturally found in 
soybeans. Defatted soy flour comes from whole, dehulled, defatted soybeans that 
have been ground into a fine powder. Soy flour is approximately 50 percent soy 
. protein on a dry weight basis in the present context. 

5 

The soy protein used in a composition according to the present invention should 
preferably supply all the essential amino acids in the amounts required for humans. 
Preferably, the soy protein should also meet or exceed the essential amino acid 
requirement pattern for children and adults as established by the Food and Agricultural 
10 Organisation, World Health Organisation and United Nations University (FAO/WHO, 
UNU). Furthermore, the preferred soy protein should be comparable in digestibility to 
milk, meat, fish, and egg protein. Finally, the preferred soy protein shall be effective in 
maintaining nitrogen balance when consumed at the recommended protein intake 
level. 

15 

Preferred isolated soy protein products meeting the foregoing requirements are 
supplied by Protein Technologies International, Inc., under the brand name SUPRO®. 
SUPRO® isolated spy proteins are supplied in many different qualities and SUPRO® 
XT 12C is one particularly preferred quality. The currently most preferred quality is 
20 termed SUPRO® FXP-H01 59. 

The soy protein is preferably the main or sole protein source in a nutritional 
composition according to the present invention. However, parts of the protein source 
may be provided by other proteins such as e.g. skimmed milk, preferably as a powder, 

25 and other vegetable or animal proteins including diary proteins. Preferably, at least 45 
weight percent, such as 50 weight percent, for example at least 60 weight percent, 
such as at least 70 weight percent, for example at least 75 weight percent, such as at 
least 80 weight percent, for example at least 85 weight percent, such as at least 90 
weight percent, for example at least 95 weight percent, such as at least 98 weight 

30 percent of the total protein content of the composition is soy protein, and more 
preferably substantially ail of the protein is soy protein. 

In a preferred embodiment of the invention the soy protein is provided by isolated soy 
protein. In this embodiment, preferably at least 50 weight percent, for example at least 
35 60 weight percent, such as at least 70 weight percent, for example at least 75 weight 
percent, such as at least 80 weight percent, for example at least 85 weight percent, 
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such as at least 90 weight percent, for example at least 95 weight percent, such as at 
least 98 weight percent of the total protein content of the composition is isolated soy 
protein, and more preferably substantially all of the protein is provided by isolated soy 
protein. 

5 

The total protein content of a composition according to the present invention provides 
at least 15 percent of the total energy content of the composition, for example 18 
percent, such as at least 20 percent, for example at least 22 percent, such as at least 
25 percent, for example at least 28 percent, such as at least 30 percent, for example 
10 at least 32 percent, such as at least 35 percent, for example at least 38 percent, such 
as at least 40 percent, for example at least 42 percent, such as at least 45 percent, for 
example at least 48 percent, such as at least 50 percent of the total energy content of 
the composition, and preferably less than 90 percent of the total energy content of the 
composition. 

15 

Phytoestrogen compounds according to the present invention are defined as naturally 
occurring plant substances, said substances being either structurally or functionally 
similar to 1 7(VestradioI or generating estrogenic effects. Phytoestrogens consist of a 
number of classes including isoflavones, coumestans, lignans and resorcylic acid 

20 Hactones. Examples of isoflavones according to the present invention are genistein, 
daidzein, equol, glycitein, biochanin A, formononetin, and O-desmethylangolesin. The 
phytoestrogen compounds of a composition according to the present invention are 
preferably isoflavones, more preferably genistein, daidzein, glycitein and/or equol, yet 
more preferably genistein and/or daidzein, and even more preferably genistein. A 

25 preferred composition according to the present invention may accordingly comprise a 
single isoflavone, such as genistein, daidzein, glycitein or equol, or it may comprise at 
least one isoflavone selected from the group consisting of at least genistein, daidzein, 
glycitein and equol. When present in the plant the isoflavones are mainly in a 
glucoside form, i.e. attached to a sugar molecule. This glucoside form can be deconju- 

30 gated to yield a so-called aglycone form, which is the biologically active species. A 
composition according to the present invention may comprise isoflavones in glucoside 
and/or aglycone forms regardless of whether the deconjugation to the aglycone form 
has taken place biologically, in vitro or by any other means whereby the isoflavones 
are included in a composition according to the present invention or if the aglycone 

35 forms are the native form of the isoflavones. 
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The phytoestrogen compound is preferably present in an amount of at least about 0.12 
weight percent of the soy protein content, such as at least about 0.14 Weight percent, 
for example at least about 0.16 weight percent, such as at least about 0.18 weight 
percent, for example at least about 0.20 weight percent, such as at least about 0.22 

5 weight percent, for example at least about 0.24 weight percent, such as at least about 
0.25 weight percent, for example more than about 0.25 weight percent, such as at 
least about 0.26 weight percent, for example at least about 0.28 weight percent, such 
as at least about 0.30 weight percent, for example at least about 0.32 weight percent, 
such as at least about 0.33 weight percent, for example more than about 0.33 weight 

10 percent, such as at least, about 0.35 weight percent, for example at least about 0.40 
weight percent, such as at least about 0.45 weight percent, for example at least about 
0.50 weight percent, such as at least about 0.55 weight percent, for example at least 
about 0.60 weight percent, such as at least about 0.65 weight percent, for example at 
least about 0.70 weight percent, such as at least about 0.75 weight percent, for 

15 example at least about 0.80 weight percent, such as at least about 0.85 weight 
percent, for example at least about 0.90 weight percent, such as at least about 1 .0 
weight percent of the soy protein content, and preferably less than 2.50 weight percent 
of the soy protein content. 

20 In the past, the downstream processing techniques used in the preparation of soy pro- 
teins have included steps that removed and/or destroyed isoflavones. Methods are 
available today, which provide soy protein products with high, fixed levels of naturally 
occurring isoflavones. The isoflavones according to the present invention in glucoside 
and/or aglycone forms can be included in a composition according to the present 

25 invention as part of such soy protein products and/or by themselves and/or as part of 
any other composition comprising isoflavones. 

The dietary fibres used in the present invention should preferably comprise a mixture 
of insoluble fibres and water-soluble fibres also referred to as soluble fibres. Soluble 

30 fibres have a lowering effect on blood cholesterol levels. Examples of dietary fibres 
comprising soluble fibres are fibres from apples, bananas, oranges, carrots, oats, and 
soybeans. The dietary fibres preferably comprise soluble fibres in an amount of about 
5 weight percent, such as about 10 weight percent, for example about 15 weight 
percent, such as about 20 weight percent, for example about 25 weight percent, such 

35 as about 30 weight percent, for example about 35 weight percent, such as about 40 
weight percent, for example about 45 weight percent, such as about 50 weight 
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percent, for example about 55 weight percent, such as about 60 weight percent, for 
example about 65 weight percent, such as about 70 weight percent, for example about 
75 weight percent, such as about 80 weight percent, for example about 85 weight 
percent, such as about 90 weight percent, for example about 95 weight percent. The 

5 dietary fibres used in the present invention are preferably soybean fibres, more 
preferably soy cotyledon fibres. Such fibres are derived from dehulled and defatted 
soybean cotyledon and are comprised of a mixture of soluble and insoluble fibres. Soy 
cotyledon fibres are distinctly different from soybean fibres derived from soy hulls as 
well as other fibre sources. Soy cotyledon fibres are bland tasting, contain no 

10 cholesterol, are low in fat and sodium, and they have good water-binding properties 
and low caloric content. 

Soy cotyledon fibres supplied in a fat-modified and low-cholesterol diet are known to 
further lower serum cholesterol levels in a subject suffering from mild to severe 

15 hypercholesterolemia. The effect is a lowering of the serum levels of total cholesterol 
including a lowering of LDL-cholesterol. However, HDL-cholesterol and total 
triglycerides are not significantly affected by soy cotyledon fibres. Soybean fibres, in 
particular soy cotyledon fibres, are believed to provide a synergistic effect in 
combination with soy protein and/or with a phytoestrogen compound, such as naturally 

20 occurring isoflavones, or to exert a potentiating effect on the soy protein and/or the 
phytoestrogen compound, said synergistic or potentiating effect being effective in 
lowering serum lipid and cholesterol levels in subjects having normal as well as 
elevated serum levels of total cholesterol and total triglycerides. 

25 Without wishing to be bound by any specific theory it is presently believed that both 
soluble dietary fibres (working as nutrients) and insoluble dietary fibres (working as 
bulking agents), in particular from soybean fibres, more particularly soy cotyledon 
fibres, provide favourable growth conditions for the microflora in the human gut, which 
makes the microflora more effective in deconjugating isoflavones in the.glucoside form 

30 to the aglycone form. Isoflavones in the aglycone form are absorbed faster and to a 
greater extent in the human gut than isoflavones in the glucoside form, and isofla- 
vones in the aglycone form are the biologically more active species. In view hereof it 
can be understood that administration of a combination of soy proteins, a high, fixed 
level of isoflavones and a combination of soluble and insoluble fibres is effective in 

35 providing an increased uptake of isoflavones. 
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The amount of dietary fibres of the total weight of a composition according to the 
present invention on a dry basis is preferably more than 4 weight percent, for example 
at least 5 weight percent, such as at least 6 weight percent, for example at least 7 
weight percent, such as at least 8 weight percent, for example at least 9 weight 
5 percent, such as at least 10 weight percent, for example at least 1 1 weight percent, 
such as at least 12 weight percent, for example at least 13 weight percent, such as at 
least 14 weight percent, for example at least 15 weight percent, such as at least 16 
weight percent, for example at least 17 weight percent, such as at least 18 weight 
percent, for example at least 19 weight percent, such as at least 20 weight percent, 
1 0 and preferably less than 50 weight percent. 

Preferred amounts of dietary fibres as a weight percent of the content of soy protein, 
shall be in the range of from about 10 to 100 weight percent, and preferred amounts 
are in the range of from 1 5 to 90 weight percent, such as from 20 to 80 weight percent, 
1 5 for example 25 weight percent, such as 30 weight percent, for example 33 weight per- 
cent, such as 35 weight percent, for example 40 weight percent, such as 50 weight 
percent, for example 60 weight percent, such as 70 weight percent, for example 75 
weight percent. 

20 Accordingly, the weight ratio of soy protein to dietary fibres is from about 1 .0 to about 
10.0, preferably more than about 1.0, for example about 1.25, such as at least about 
1.5, for example at least about 1.75, such as at least about 2.0, for example at least 
about 2.25, such as at least about 2.5, for example at least about 2.75, such as at 
least about 3.0, for example at least about 3.25, such as at least about 3.5, for 

25 example at least about 3.75, such as at least about 4.0, for example at least about 
4.25, such as at least about 4.5, for example at least about 4.75, such as at least 
about 5.0, for example at least about 5.5, such as at least about 6.0, for example at 
least about 7.5. 

30 The preferred daily dosage of soybean fibres is from at least 1 g to about 100 g 

soybean fibres, for example from at least 2 to about 75 g soybean fibres, such as from 
at least 3 g to about 50 g, for example from at least 4 g to about 40 g, such as from at 
least 5 to about 30 g, such as from at least 10 g to about 20 g soybean fibres. 

35 Preferred soy cotyledon fibre products manufactured by Protein Technologies 

International, Inc. are marketed under the brand name of FIBRIM®. Among the various 
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soybean fibres produced under the FIBRIM® brand, FIBRIM® 1020 is particularly 
preferred because of a particularly pleasant mouth feel and dispersability for dry 
blended beverage applications. FIBRIM® 2000 is presently preferred for use in ready 
made liquids. 

5 

Two compositions of isolated soy protein and soy cotyledon fibre are preferred in order 
to maximise the content of soy protein and isoflavones contained therein namely 
SUPRO® FXP-H0159 and FIBRIM® 1020 for dry blended beverage applications and 
SUPRO® FXP-H0159 and FIBRIM® 2000 for use in ready made liquids. . 

10 

Alternatively, the present invention provides a composition wherein no soy protein is 
present and wherein the dietary fibres are soy cotyledon fibres. This composition 
provides soy cotyledon fibres in an amount of more than 4 weight percent of the total 
weight of the composition on a dry basis, and at least one phytoestrogen compound in 

1 5 an amount of more than 0. 1 0 weight percent of the soy cotyledon fibres of the 

composition. The present invention also provides the use of such a composition as a 
medicament and/or in the manufacture of a medicament effective in treating and/or 
alleviating a pulmonary disease in a subject, said treatment and/or alleviation resulting 
in an increased FEVn of a subject, as measured by forced expiratory volume in the first 

20 second of expiration. The present invention also provides the use of such a 

composition and/or such a composition for use in treating pulmonary diseases in a 
subject. 

When no soy protein is present in the composition, the phytoestrogen compound is 
25 preferably present in an amount of at least about 0.12 weight percent of the soy 
cotyledon fibre content, such as at least about 0.14 weight percent, for example at 
least about 0.16 weight percent, such as at least about 0.18 weight percent, for 
example at least about 0.20 weight percent, such as at least about 0.22 weight 
percent, for example at least about 0.24 weight percent, such as at least about 0.25 
30 weight percent, for example more than about 0.25 weight percent, such as at least 
about 0.26 weight percent, for example at least about 0.28 weight percent, such as at 
least about 0.30 weight percent, for example at least about 0.32 weight percent, such 
as at least about 0.33 weight percent, for example more than about 0.33 weight 
percent, such as at least about 0.35 weight percent, for example at least about 0.40 
35 weight percent, such as at least about 0.45 weight percent, for example at least about 
0.50 weight percent, such as at least about 0.55 weight percent, for example at least 
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about 0.60 weight percent, such as at least about 0.65 weight percent, for example at 
1 least about 0.70 weight percent, such as at least about 0.75 weight percent, for 
example at least about 0.80 weight percent, such as at least about 0.85 weight 
percent for example at least about 0.90 weight percent, such as at least about 1,00 
5 weight percent, for example at least about 1.25 weight percent, such as at least about 
1.50 weight percent, for example at least about 1 .75 weight percent, such as at least 
about 2.00 weight percent, for example at least about 2.50 weight percent, such as at 
least about 3.00 weight percent, for example at least about 3.5 weight percent, such 
as at least about 5.00 weight percent of the soy cotyledon fibre content of the 
10 composition, and preferably less than 10.00 weight percent of the soy cotyledon fibre 
content of the composition. 

Alternatively, the present invention provides a composition wherein no dietary fibres 
are present. This composition comprises soy protein, preferably isolated soy protein, in 

15 an amount of at least 50 weight percent of the total protein content of the composition, 
said total protein content providing at least 15 percent of the total energy content of the 
composition, and at least one phytoestrogen compound in an amount of more than 
0.10 weight percent of the soy protein content of the composition. The present 
invention also provides the use of such a composition in the treatment and/or 

20 alleviation of a pulmonary disease in a subject, said treatment and/or alleviation 

resulting in an increased FENA of a subject, as measured by forced expiratory volume 
in the first second of expiration. The present invention also provides the use of such a 
composition comprising soy protein and a phytoestrogen compound as a medicament 
and/or in the manufacture of a medicament effective in treating subjects diagnosed as 

25 having a pulmonary disease, said treatment being effective at least in increasing FEV, 
of a subject, as. measured by forced expiratory volume in the first second of expiration. 
The present invention also provides the use of such a composition as a medicament 
and/or in the manufacture of a medicament effective in treating and/or alleviating 
pulmonary diseases in a subject 

30 

A composition according to the present invention may optionally comprise a 
carbohydrate source, a fat source, flavouring agents, vitamins, minerals, electrolytes, 
trace elements and other conventional additives. The nutritional composition of the 
present invention may in one embodiment also comprise one or more flavouring 
35 agents such as cocoa, vanilla, lime, strawberry or soup flavours, such as mushroom, 
tomato or bouillon and sweeteners such as aspartame as well as other additives such 
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as xanthan gum. 

When a carbohydrate source is present in a composition according to the present 
invention, it is preferably present in an amount of less than 30 weight percent, such as 
5 less than 25 weight percent of the composition. Preferably, the amount of 

carbohydrate amounts to at least 5 weight percent, more preferred at least 10 weight 
percent, and most preferred at least 15 weight percent, of the composition. The 
preferred carbohydrates for use in the present invention are glucose, fructose and/or 
maltodextrine. Skimmed milk and cocoa are other possible carbohydrate sources. 

10 

When a fat source is present in a composition according to the present invention, it is 
usually present in an amount from 0.5 to 10 weight percent, preferably 1 to 9 weight 
percent, such as from 1 .5 to 8 weight percent, for example from 2 to 7 weight percent, 
such as from 2.5 to 6 weight percent of the composition. The fat source will preferably 

15 comprise polyunsaturated fatty acids and monounsaturated fatty acids and optionally 
also saturated fatty acids. Soy lecithins and a-linolenic acid are particularly preferred. 
The fat source will preferably comprise polyunsaturated fatty acids and 
monounsaturated fatty acids and optionally also saturated fatty acids. The amount of 
polyunsaturated fatty acids and monounsaturated fatty acids, including the essential 

20 fatty acids, may range from 35 to 50, preferably 38 to 44, weight percent of the total 
amount of the fat source. The essential fatty acids are also called omega-6 and 
omega-3 fatty acids and include linolic acid and linolenic acid (a-linolenic acid). The 
amount of saturated fatty acids may be from 20 to 30 weight percent, preferably 22 to 
26 weight percent, of the total amount of fat. 

25 

Vitamins and minerals may optionally be added to a composition according to the 
present invention in accordance with the limits laid down by health authorities. 
Preferably, a composition according to the present invention will comprise all 
recommended vitamins and minerals. The vitamins will typically include A, B1, B2, 
30 B12, folic acid, niacin, panthotenic acid, biotin, C, D, E and K. The minerals will 
typically include iron, zinc, iodine, copper, manganese, chromium and selenium. 
Electrolytes, such as sodium, potassium and chlorides, trace elements and other 
conventional additives may also be added in recommended amounts. 
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A preferred composition can be obtained by mixing: 

Content per Grams per 
1 00 gram (%) serving 



Isolated soy protein (SUPRO® FXP-H0159) 


50.00 


18.5 


Soybean fibres (FIBRIM® 1020) 


12.50 


4.63 


Fructose 


22.62 


8.37 


Lecithinated fat reduced cocoa 


9.30 


3.44 


Soy lecithin 


3.55 


1.31 


Flavourings 


1.28 


0.47 


Xanthan gum 


0.50 


0.19 


Aspartame 


0.25 


0.09 



The above-mentioned composition in an amount of preferably about 37 grams 
corresponds to one serving of a daily diet. The composition has an energy content of 
about 339 kcal (1^437 kJ) per 100 grams. 

10 Another preferred composition can be obtained by mixing: 

Content per 
100 gram (%) 



Isolated soy protein (SUPRO® FXP-H01 59) 50.00 

Soybean fibres (FIBRIM® 1020) 16.70 

Carbohydrates 18.20 

Lecithinated fat reduced cocoa 9.30 

Soy lecithin 3.55 

Flavourings 1.25 

Xanthan gum 0.50 

Aspartame 0.50 



A composition according to the present invention may be used for special dietary use. 
For example, from one to three daily meals of ordinary food can be supplemented or 
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replaced by a composition according to the present invention. The composition may 
provide from 50 to 200 kcal per serving. 

The present invention also provides a composition according to the invention in the 
5 form of a micronutrient. In this connection a micronutrient is a nutritional supplement 
and/or a pharmacological composition and/or a medicament comprising i) a synthetic- 
phytoestrogen-like compound capable of binding to an estrogen receptor or an 
estrogen-like receptor, and/or ii) a naturally occurring, plant-extractable compound in 
an amount, on a weight per weight basis, in excess of the amount of said compound, 
10 when it is present in a natural host such as a plant cell from which the compound can 
be extracted or isolated, and optionally iii) soy peptides obtainable from a partial 
hydrolysis of soy protein. 

The naturally occurring, plant-extractable compound is preferably but not limited to 

15 compounds capable of binding to an estrogen receptor, an estrogen-like receptor, a 
beta-2-adrenergic receptor or a receptor belonging to the class of beta-2-adrenergic 
receptors. When the naturally occurring compounds are isolated from plants such as 
soybeans, they may be selected from the group at least containing phytoestrogens 
such as soybean phytoestrogens such as soybean isoflavones, soy protein or 

20 fragments thereof, e.g. peptides or amino acid sequences, soybean fibres, lecithin, 
linolenic acid, an antioxidant, a saponin, a lignan, a protease inhibitor, a trypsin 
inhibitor, and a tyrosine kinase inhibitor. Additional constituents of the micronutrient 
may preferably be selected among a DNA topoisomerase inhibitor, a ribosome kinase 
inhibitor, a growth control factor such as e.g. epidermal growth factor, transforming 

25 growth factor alpha, platelet derived growth factor, and preferably any growth control 
factor controllable by a tyrosine kinase activity. The micronutrient may also comprise 
ormeloxifene and/or levormeloxifene as described by among others Holm et al. (1997) 
in Arteriosclerosis, Thrombosis, and Vascular Biology 12 (10), 2264 - 2272, and in 
Clinical Investigation, IflQ (4), 821 - 828. When the naturally occurring compound is 

30 an isoflavone, the isoflavones may have been deconjugated to the aglycone form 
either biologically or in vitro prior to the incorporation in the micronutrient. 



35 



In one particularly preferred embodiment the present invention provides a composition 
or a micronutrient according to the present invention in combination with a functional 
food ingredient comprising a sterol, preferably an ingredient selected from the group 
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consisting of a stanol ester, a tocotrienol, a mevinolin, and a phytosterol compound 
such as e.g. campesterol, sitosterol or stigmasterol, or a combination thereof. 

According to one preferred embodiment, a composition or a micronutrient according to . 

5 the present invention is for use as a functional food ingredient. A composition or a 
micronutrient according to the present invention may also be administered as a probe 
or by intravenous administration, or in tablet or capsule form. The present invention 
also provides a pharmaceutical preparation comprising the a composition or a 
micronutrient according to the present invention, use of the a composition or a 

10 micronutrient according to the present invention in therapy and/or a diagnostic method 
performed on the human or animal body, use of a composition or a micronutrient 
according to the present invention in the manufacture of a medicament and use of a 
composition or a micronutrient according to the present invention in the manufacture of 
a medicament for treating a subject suffering from a pulmonary disease. 

15 

The micronutrient is particularly useful in preventing and/or treating and/or 
prophylactically treating and/or alleviating a pulmonary disease such as e.g. a disease 
selected from the group consisting of inflammation of the airways, bronchoconstriction, 
bronchitis, asthma, and small airways diseases. 

20 

The present invention also provides a composition according to the present invention 
for use as a medicament and the use of a composition according to the present 
invention as a medicament and/or in the manufacture of a medicament for treating a 
subject suffering from a pulmonary disease, preferably a disease selected from the 

25 group consisting of inflammation of the airways, bronchoconstriction, bronchitis, 
asthma, and small airways diseases. Such a medicament may be effective in 
preventing and/or treating and/or prophylactically treating and/or alleviating a 
pulmonary disease such as e.g. a disease selected from the group consisting of 
inflammation of the airways, bronchoconstriction, bronchitis, asthma, and small 

30 airways diseases. The medicament is particularly effective in i) preventing and/or 
treating and/or prophylactically treating and/or alleviating asthma and/or ii) reducing 
and/or eliminating mucus hypersecretion and/or dyspnea in a subject suffering from 
asthma and/or iii) increasing FEV! of a subject as measured by forced expiratory 
volume in the first second of expiration and/or iv) preventing and/or treating and/or 

35 prophylactically treating and/or alleviating and/or reducing inflammation of the airways 
and/or v) preventing and/or treating and/or prophylactically treating and/or alleviating 
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bronchoconstriction. 

In a further aspect the present invention provides a method of preventing and/or 
treating and/or prophylactically treating and/or alleviating by therapy a pulmonary 

5 disease in a human or animal body, preferably a disease selected from the group 
consisting of inflammation of the airways, bronchoconstriction, bronchitis, asthma, and 
small airways diseases, said method comprising administration to said human or 
animal body of a composition according to the present invention in an amount effective 
in treating and/or preventing and/or prophylactically treating and/or alleviating 

10 inflammation of the airways and/or bronchoconstriction and/or bronchitis and/or small 
airways diseases and/or asthma and/or reducing and/or eliminating mucus 
hypersecretion and/or dyspnea in a subject suffering from asthma and/or increasing 
FEN^ of a subject as measured by forced expiratory volume in the first second of 
expiration. 

15 

In one embodiment the present invention provides a pharmaceutical preparation com- 
prising a composition according to the present invention. The pharmaceutical prepara- 
tion can be prepared in any way known to the skilled person. 

20 In another embodiment the invention provides the use of a composition according to 
the present invention in the manufacture of a nutritional preparation for alleviating a 
. pulmonary condition such as e.g. asthma. The nutritional preparation may take any 
form, which is suitable for human or animal consumption. In one preferred 
embodiment, the composition is a powdery mixture, which is suspendable, dispersible 

25 or emulsifiable in a liquid for human or animal consumption. The liquid is preferably a 
water-containing liquid such as e.g. water, coffee, tea or fruit juice. For such a 
purpose, the composition is preferably packed in a package intended for covering the 
total nutritional requirement for a defined period of time, such as three days or a week. 

30 The nutritional preparation in one embodiment of the present invention is preferably a 
functional food or drink, i.e. a readily obtainable edible or drinkable substance that is 
. supplemented with a composition according to the present invention to provide a 
medical or pharmaceutical effect. Accordingly, the present invention provides a 
composition according to the present invention for use as a functional food ingredient. 

35 Functional foods and drinks are preferably selected from the group consisting of diary 
products, such as yoghurt and yoghurt ice cream, juice, such as orange juice or 
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tomato juice, ready made liquids for drinking, a spreadable product such as e.g. a 
margarine or a vegetable or plant extracted oil, a cereal product, such as a traditional 
breakfast cereal product, nutritional bars, biscuits, bread, soups, such as tomato soup, 
a meat product, such as a hamburger, a meat substitute product, and a vegetable 
5 product. In a further embodiment, a nutritional preparation according to the present 
invention may be in the form of a ready made liquid or in a powder form or in the form 
of a troche, a solid composition such as a nutritional bar, a fruit bar, a cookie, a cake, a 
bread or a muffin. 

10 In another preferred embodiment, a composition according to the present invention is 
a liquid nutritional preparation in a water-containing liquid, in which the solid 
ingredients are suspended, dispersed or emulgated in an amount of from 10 to 25 
weight percent. When the liquid nutritional preparation is intended for drinking, it will 
usually comprise a flavouring agent as discussed above. However, the liquid 

15 nutritional preparation may also be used for probe administration. 

EXAMPLE 1 

A 52 years old man, who had suffered from chronic asthma for many years, was 
treated with two daily supplements of a composition according to the invention 
comprising isolated soy protein, isoflavones and soy cotyledon fibres. The daily dose 
20 of isolated soy protein was 25 g and the daily dose of soy cotyledon fibres was 8 g. 
This treatment led to a reduced intake of medicine and a substantial clinical 
improvement with fewer and less severe attacks of asthma and improved lung 
capacity. 

EXAMPLE 2 

25 A 19 years old man, who suffered from chronic asthma, received the same dosage of 
the same composition as the subject in Example 1 . This led to reduced intake of 
medicine and substantially improved capacity to perform physical activity. This subject 
was for the first time in years able to run and play football, which in the past 
immediately and inevitably provoked attacks of asthma. 
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CLAIMS 

1 . A composition comprising 

(a) a soy protein source, selected from isolated soy protein, soy protein 
5 concentrate, or soy flour, said soy protein source providing an amount of soy 

protein, which is at least 45 weight percent of the total protein content of the 
composition, said total protein content providing at least 15 percent of the total 
energy content of the composition, 

10 (b) at least one phytoestrogen compound in an amount of more than 0.10 

weight percent of the soy protein content of the composition, and 

(c) dietary fibres in an amount of more than 4 weight percent of the total weight 
of the nutritional composition on a dry basis. 

15 

2. A composition according to claim 1 , wherein the soy protein source is isolated soy 
protein and the amount of isolated soy protein is at least 50 weight percent of the total 
protein content. 

20 3. A composition according to claim 2, wherein the amount of isolated soy protein is at 
least 75 weight percent of the total protein content. 

4. A composition according to claim 3, wherein the amount of isolated soy protein is at 
least 90 weight percent of the total protein content. 

25 

5. A composition according to claim 4, wherein substantially all of the protein is iso- 
lated soy protein. 

6. A composition according to claim 1 , wherein the soy protein source is soy protein 
30 concentrate or soy flour and the amount of soy protein is at least 50 weight percent of 

the total protein content. 



35 



7. A composition according to claim 6, wherein the amount of soy protein is at least 75 
weight percent of the total protein content. 
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8. A composition according to claim 7, wherein the amount of soy protein is at least 90 
weight percent of the total protein content. 

9. A composition according to claim 8, wherein substantially all of the protein is soy 
5 protein. 

10. A composition according to any of claims 1 to 9, wherein the dietary fibres are soy- 
bean fibres. 

10 1 1. A composition according to claim 10, wherein the soybean fibres are soy cotyledon 
fibres. 

12. A composition according to any of claims 1 to 1 1 wherein the phytoestrogen com- 
pound is present in an amount of at least about 0.20 weight percent of the soy protein 

15 content of the composition. 

13. A composition according to claim 12 wherein the phytoestrogen compound is 
present in an amount of at least about 0.30 weight percent of the soy protein content 
of the composition. 

20 

14. A composition according to claim 13 wherein the phytoestrogen compound is 
present in an amount of at least about 0.33 weight percent of the soy protein content 
of the composition. 

25 15. A composition according to claim 14 wherein the phytoestrogen compound is 
present in an amount of at least about 0.45 weight percent of the soy protein content 
of the composition. 

16. A composition according to claim 15 wherein the phytoestrogen compound is 

30 present in an amount of at least about 0.75 weight percent of the soy protein content 
of the composition. 

17. A composition according to claim 16 wherein the phytoestrogen compound is 
present in an amount of at least about 1 .0 weight percent of the soy protein content of 

35 the composition. 
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18. A composition according to any of claims 1 to 17 wherein the phytoestrogen 
compound is selected among isoflavones. 

19. A composition according to claim 18 wherein the isoflavones are selected from the 
5 group consisting of genistein, daidzein, glycitein and equol. 

20. A composition according to claim 19 wherein the isoflavones are genistein and/or 
daidzein. 

10 21. A composition according to claim 20 wherein the isoflavone is genistein. 

22. A composition according to any of claims 19 to 21 wherein some or all of the isofla- 
vones are present in the aglycone form. 

15 23. A composition according to any of claims 1 to 22 wherein the dietary fibres are 
present in an amount of at least 5 weight percent of the composition. 

24. A composition according to any of claims 1 to 23 wherein the weight ratio of soy 
protein to dietary fibres is at least about 1.0. 

20 

25. A composition according to claim 24 wherein the weight ratio of soy protein to 
dietary fibres is at least about 1.5. 

26. A composition according to claim 25 wherein the weight ratio of soy protein to 
25 dietary fibres is at least about 2.0. 

27. A composition according to claim 26 wherein the weight ratio of soy protein to 
dietary fibres is at least about 2.5. 

30 28. A composition according to claim 27 wherein the weight ratio of soy protein to 
dietary fibres is at least about 3.0. 

29. A composition according to claim 28 wherein the weight ratio of soy protein to 
dietary fibres is at least about 4.0. 

35 
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30. A composition according to claim 29 wherein the weight ratio of soy protein to 
dietary fibres is at least about 5.0. 

31 A composition according to any of claims 1 to 30 further comprising an additional 
5 protein source and/or an additional carbohydrate source and/or an additional fat 
source. 

32. A composition according to any of claims 1 to 31 in the form of a micronutrient. 

10 33. A composition according to claim 32 additionally comprising a DNA topoisomerase 
inhibitor, a ribosome kinase inhibitor, and/or a growth control factor. 

34. A composition according to claim 33 wherein the growth control factor is a growth 
control factor controllable by a tyrosine kinase activity. 

15 

35. A composition according to any of claims 32 to 34 additionally comprising 
ormeloxifene and/or lermeloxifene. 

36. A composition according to any of claims 1 to 35 for use as a functional food 
20 ingredient. 

37. A composition according to claim 36, where the functional food is selected from the 
group consisting of diary products, juice, ready made liquids for drinking, a spreadable 
product, a cereal product, nutritional bars, biscuits, bread, soups, meat products, meat 

25 substitute products, and a vegetable product. 

38. A composition according to any of claims 1 to 37 for special dietary use. 

39. A composition according to any of claims 1 to 36 for use as a medicament. 

30 

40. A composition according to claim 39 for use in preventing and/or treating a 
pulmonary disease 

41. A composition according to claim 40 wherein said pulmonary disease is selected 
35 from the group consisting of inflammation of the airways, bronchoconstriction, 

bronchitis, asthma, and small airways diseases. 
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42. A pharmaceutical preparation comprising a composition according to any of claims 
1to41. 

5 43. Use of a composition according to any of claims 1 to 41 in the manufacture of a 
medicament for treating a subject suffering from a pulmonary disease. 

44. Use according to claim 43, where the pulmonary disease is selected from the 
group consisting of inflammation of the airways, bronchoconstriction, bronchitis, 

10 asthma, and small airways diseases. 

45. Use according to claim 43 or 44 wherein the medicament is effective in preventing 
and/or treating and/or prophylactically treating and/or alleviating asthma. 

15 46. Use according to claim 43 or 44 wherein the medicament is effective in preventing 
and/or treating and/or prophylactically treating and/or alleviating inflammation of the 
airways. 

47. Use according to claim 43 or 44 wherein the medicament is effective in preventing 
20 and/or treating and/or prophylactically treating and/or alleviating bronchoconstriction. 

48. Use according to claim 43 or 44 wherein the medicament is effective in reducing 
and/or eliminating mucus hypersecretion and/or dyspnea in a subject suffering from 
asthma. 

25 

49. Use according to claim 43 or 44 wherein the medicament is effective in increasing 
FEV! as measured by forced expiratory volume in the first second of expiration. 

50. A method of preventing and/or treating and/or prophylactically treating and/or 
30 alleviating by therapy a pulmonary disease in a human or animal body, said method 

comprising administration to said human or animal body of a composition according to 
any of claims 1 to 41 in an amount effective in treating and/or preventing and/or 
prophylactically treating and/or alleviating inflammation .of the airways and/or 
bronchoconstriction and/or bronchitis and/or asthma and/or small airways diseases 
35 and/or reducing and/or eliminating mucus hypersecretion and/or dyspnea in a subject 
suffering from asthma and/or increasing FEVi of a subject as measured by forced 



WO 00/30664 



39 



PCT/IB99/01997 



expiratory volume in the first second of expiration. 

51. A method according to claim 50 wherein the pulmonary disease is selected from 
the group consisting of inflammation of the airways, bronchoconstriction, bronchitis, 

5 asthma, and small airways diseases. 

52. A method according to claim 50 or 51 wherein the composition is effective in 
treating and/or preventing and/or prophylactically treating and/or alleviating asthma. 

10 53. A method according to claim 50 or 51 wherein the composition is effective in 
reducing and/or eliminating mucus hypersecretion and/or dyspnea in a subject 
suffering from asthma. 

54. A method according to claim 50 or 51 wherein the composition is effective in 

1 5 increasing FEV 1 of a subject as measured by forced expiratory volume in the first 
second of expiration. 

55. A method according to claim 50 or 51 wherein the composition is effective in 
reducing inflammation of the airways. 



INTERNATIONAL SEARCH REPORT 


Ir atlonal Appdcatlon No 




PCT/IB 99/01997 ' 



A. CLASSIFICATION OF SUBJECT MATTER . , , 

IPC 7 A61K35/78 A23L1/305 A23L1/308 A61P11/00 A61P11/06 
//(A61K35/78,31:35) 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61K A23J A23L 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international sea/ch (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


WO 98 03084 A (NICOL0SI ROBERT J ;NUTRIC0R 


1,18-21, 




INC (US); 0RTH0EFER FRANK (US); BERLOW) ! 


23-34, 




29 January 1998 (1998-01-29) 


36-42 


Y 


page 7, line 29 -page 8, line 25 


43-45, 






50-52 




page 12, line 11 -page 13, line 12 






page 14, line 1-11 






page 17, line 1-12 






page 19, line 6-15 






example 1 






tables 1,6,7,10 






claims 13-18 






-/- 





0 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

'A' document defining the general state ol the art which is not 

considered to be of particular relevance 
°E* earlier document but published on or after the international 

fling date 

V document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibition or 
other means 

•p* document published prior to the international filing date but 
later than the priority date claimed 



*V later document published after the international filing dale 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 



Date of the actual completion of the international search 

31 March 2000 


Dale of mailing of the international search repon 

18. 04 2000 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Palenttaan 2 
NL - 2280 HV Rijswljk 
Tel. (431-70) 340-2040. Tx. 31 651 epo nl 
Fax: (+31-70) 340-3016 


Authorized officer 

Piret-V1prey, E 



Fwm PCTASA/210 (seoond sheet) (July X992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



IM tional Application No 

PCT/IB 99/01997 



C.<Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document with Indication. where appropriate, of the relevant passages 



Relevant to ctaim No. 



p,x 



WONG W.S.F., KOH D.S.K., KOH A.H.H., TING 

W.L., WONG P.T.H.: "Effetcs of tyrosine 

kinase inhibitors on antigen challenge of 

guinea pig lung in vitro" 

JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL 

THERAPEUTICS, 

vol. 283, no. 1, October 1997 (1997-10), 
pages 131-137, XP000891663 
page 131ABS 

page 136, right-hand column, paragraph 2 

FR 2 395 288 A (PPN) 

19 January 1979 (1979-01-19) 

page 2, line 17-36 

example IV; table IV 
page 15 

claims 1,6-9 

WO 97 31546 A (H0EIE LARS H ;NUTRI PHARMA 
AS (GB)) 4 September 1997 (1997-09-04) 
cited in the application 



page 6, line 9 -page 8, line 21 
page 9, line 30 -page 11, line 6 
examples 1,2 

US 5 855 892 A (HENLEY EDNA C ET AL) 
5 January 1999 (1999-01-05) 



column 2, line 23-30 
column 5, line 43 -column 6, line 44 
column 8, line 15-31 
column 9, line 1-21 
tables 1,5,6,12-19,23,24,30-36 

W0 97 37547 A (DU PONT ;PR0S0URCE INC 
(US); CRANK DONALD LEE (US); KERR PHILLIP 
S) 16 October 1997 (1997-10-16) 
cited 1n the application 

tables 2,3,6,13,21 
examples 1,4,8 



43-45, 
50-52 



1,6-9, 
18-21, 
23-29, 
36-42 



1-5,10, 
11, 

18-21, 
23-29, 
31,32, 
36-42 



1-5,12, 
18-20, 
23-29, 
36-42 



1-5,10, 

12-14, 

18-21, 

24-32, 

36-38 



Form PCT/lSA/210 (continual ion of second sheet) {July 1902) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



lr. ational application No. 

PCT/IB 99/01997 



Box I Observations whore certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1 Scause they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 50-55 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be oarried out, specifically: 



□ 



) | Claims Nos. 



because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box il Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 

2. [ ] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 \ \ No required additional search fees were timely paid by the applicant. Consequently, 
1 1 restricted to the invention first mentioned in the claims; it is covered by olaims Nos.: 



, this International Search Report is 



Remark on Protest 



[ [ The additional search fees were accompanied by the applicant's protest. 
[ | No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



lr atlonal Application No 

PCT/IB 99/01997 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




members) 


date 


WO 0803084 


A 


29-01-1998 


AU 


3887597 A 


10-02-1998 


FR 2395288 


A 


19—01—1979 


FR 


2424030 A 


23-11-1979 


WO 9731546 


A 


04-09-1997 . 


AU 


1615397 A 


16-09-1997 








CA 


2247138 A 


04-09-1997 








CN 


1212605 A 


31-03-1999 








CZ 


9802656 A 


16-12-1998 








FP 


0902624 A 


24-03-1999 

UJ 1777 








HU 


9902145 A 


29-11-1999 








NO 


983971 A 


28-10-1998 








NZ 


331507 A 


29-03-1999 








PL 


328634 A 


15-02-1999 

J. w Ul 1 777 


US 5855892 


A 


05-01-1999 

W W Wl 1777 


AU 


6357498 A 


01-04-1999 

w X w" 1777 








CN 


1212150 A 


31-03-1999 

Wl U W 1777 








EP 


0903143 A 


24-03-1999 








JP 


11139973 A 


25-05-1999 

t»W WW 1? J J 


WO 9737547 


A 


16-10-1997 


AU 


2444497 A 


29-10-1997 








BR 


9708545 A 


03-08-1999 








CA 


2249366 A 


16-10-1997 








CN 


1226805 A 


25-08-1999 








EP 


0906029 A 


07-04-1999 








NO 


984695 A 


12-11-1998 








NZ 


331691 A 


28-10-1999 








US 


5858449 A 


12-01-1999 








ZA 


9702978 A 


23-10-1998 



Form PCT/tSA/210 (patent family anjiex) (Jury 1992) 



